CONTRIBUTIONS TO THE FLORA OF NOVA SCOTIA. 
IX. HABITAT STUDIES OF ARCTIC-ALPINE AND 

BOREAL DISJUNCT SPECIES' 


R. W. Hounsell- and E. C. Smith 

The floi*a of Nova Scotia contains many s|)ecies of disjunct 
distribution. In the southwestern section of the province 
are found species that are usually associated with the Atlan¬ 
tic Coastal Plain of the United States. Finland (1947) dis¬ 
cussed this element, listing’ such species as Rhexia virginica 
L. and fl'oodu'ardia aerolata (L.) Moore. In recent years 
exploration in northern Cape Breton by the junior author 
and his forest ecology field crews from Acadia University 
has resulted in a growing list of species with northern 
affinities (e.g., Smith and Schofield, 1952; Smith and Ers- 
kine, 1954). That these Arctic-alpine and boreal disjunct 
species have two centres of distribution in Nova Scotia 
(viz. the northern Cape Breton area and the Minas 
Basin-Bay of Fundy area) was shown in a previous paper 
(Hounsell and Smith, 1966). The aim of the present paper 
is to describe some of the small, isolated stations harboring 
these species and hence to shed some light on the twin prob¬ 
lems of their disjunction and persistence. 

Northern Cape Breton Island comprises a region of high¬ 
lands surrounded by a narrow coastal plain which accom¬ 
modates a highway known as the Cabot Trail. This i*oad 
links the seaside villages but makes few incursions ui)on 
the inland and upland wildei’iiess about one half of which is 
within the Cape Breton Highlands National Pai*k. Although 
the terrain rises but little above 1500 feet it is dissected by 
many nai’row, steej) river gorges where the bog-fed rivers 
that originate in the fiat, central uplands channel theii* way 
to the coast. The sheer wet cliffis found at the manv water- 


‘Thi.s .study was supportj'd, in part, by the Nova Scotia Research 
Foundation. David i’ick’s help in the field, Peter von Ritter’s rock 
id(‘ntifications and Mr. .1. Milliyan’s soil analy.ses have all been of 
yreat importance in thi.s study. 

"Present a<ldress Department of Riolojry, Queen’s L’nivei’sity, King¬ 
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1 30 miles 


Map of Cape Rreton Island, Nova Scotia 


falls and at other points alonji' the goi’ges provide suitable 
habitats for Arctic-alpine and boreal disjuncts. 

Practicallv everv river vallev examined to date has been 
shown to possess one or more disjunct stations, none ot 
which is very extensive in size; some are a few hundred 

Some iirovide an accept- 


yards lone-, others much smaller. 


able niche for only one siiecies, but mo.st hai’bor several. Ot 
the bS species included in this .‘^tudy the largest number 
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found at one station is 27, at Bij»' Southwest Brook. Lock¬ 
hart Brook, flowing*’ into the Salmon Riv’er, follows closely 
with twenty-live. These two istations are by far the richest 
in si)ecies number. 

In an attempt to determine those environmental factors 
that have allowed the relic noilhei'ii floi'a to survive in iso¬ 
lated pockets, presumably for 8,()()() yeai’s oi* so, a study was 
made of the habitats at six stations in northei’ii Cape Breton 
(Fijif. 1) in the summei’ of 19(vl. Each station consisted of 
a rivei’-valley cliff-face with its associated talus slope. The 
talus and that part of the cliff which was accessible were 
examined both for vejretation and variation in habitat. A 
sj^ecies list was made fo)* each small detectable chany:e in 
habitat and the relative commonness of each species was 
noted, not only for disjuncts but also for those species of 
the surrounding' forests, river g:ravels and fields that had 
been able to invade the cliff habitat. Rock and soil samples 
were taken at each site for later analysis. Note was made 
of the extent, sheerness and stability of the cliff and talus, 
of degree and direction of exposure and of seepage. 


(a) INDIAN BKOOK, VICTORIA COUNTY 

The Indian Brook station is located on the south side of 
the stream about one half mile west of the Cabot Trail at 
a river elevation of 50 feet above sea level. Nichols (1918), 
in the course of his study of the vegetation of noidhern 
Cape Breton Island, travelled extensively in this general 
ai'ea and collected a number of disjuncts but made no refer¬ 
ence to this small but I'ich colony; it was not until 1952 that 
this .station was discovei-ed. 


Indian Brook runs through a deep gorge whose steep 
sides I'iise, in steps, at least 200 feet, often from the very 
edge of the stream. The cliffs are not continuous but inter¬ 
rupted by steep wooded slopes such as those which flank 
the disjunct station. 

A fan-shaped talus slope extends from the river’s edge 
up to a sheer cliff which rises about 70 feet beyond the 
talus. A dike on the east side and a deep chimney-like 
crevice on the west side sejiarate the main pai't of the cliff 
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from two adjacent sections. The bases of these side cliffs 
slope downward from the top of the talus until they reach 
to within a few feet, vertically, of the summer water level 
at a horizontal distance of 30 feet from the river. All three 
sections of the cliff are mainly north-facing but the eastern 
section has a considerable extent of west-facing surface. 
The horizontal measurement of the cliff is approximately 

220 feet. 

Above these cliffs the forest extends up the steep and 
terraced slope to the relatively' flat area above the goi ge. 
On each .side the forest descends practically to the watei s 
edge but bands of herbaceous vegetation, growing among 
boulders that are water-covered in the spring, separate it 

from the river. 

Near its base at the spring water level, the talus meas¬ 
ured 50 feet across and consisted mainly of boulders, two 
to three feet long, that had once been part of the cliff. Be- 

these partially weather-smoothed bouldei s snitdl 

j^ocketiS of soil have accumulated, possil)l\ thiough filttiing 
from above, supporting a spai'se but varied strip of vegeta¬ 
tion. Among the herbaceous plants seen were Safurej<( 

(L.) Fi'itsch, CdVi’X intn Budge, Th^ilx- 
trum polygamiim Muhl. and Turaxacnm officinalv Weber. 
All of these are common constituents of the Nova Scotian 

flora. 

In the finej’, less stabilized talus, farther up the slope, 
occurred such common i)lants as Aiuiphulis margantacea 


(L.) C. B. Clarke vai'. 
folium L., Hierod 


iui('rcidcHs Hara, Achdlco uiillo- 
selki L. and Solidago Hexicduluf L. 


On the talus, as well as on the sheerest of faces, was found 
Campanula rotuudifolio L.; this pi'oved to be one of the 
commonest plants at all the stations visited. 

The main, north-facing cliff is sheer but broken by nu¬ 
merous small crevices and cracks. At the time of visiting 
most of it was extremely dry; only near the base where the 
rock is much fractured and crumbled was there evidence 
of seepage. In this section, in rather dry pockets of soil on 
narrow ledges, two boreal disjuncts, Arobis hn'suto (L.) 
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Scoj). v'ar. pycnocarpa (M, Hopkins) Rollins and Dnaba 
((rah 1,^(1 iis Michx., were noted. Saxifraya aizoon Jacq. var. 
(if’Ofpira Butters, an Ai'tic-alpine species, was also collected 


from this cliff section. 

A soil sample taken from a deep pocket at the cliff-base 
had a pH of 6.9. The exchangeable calcium and magnesium 
were both compai-atively low (Table 1). 


T.4BLE I 

A.N'ALYSKS OF SOIL SAMPLKS 

(E.x. Ca.—exchanyoahle calciuni in M. eq.; Ex. Mp. 

— exchauR'eahlc maK’ne.sium in M. eq.) 


KX. lOX. 


.STATIO.X 

pH 

Ca. 

MIT 

INDIAN BROOK 

u . yf 

A 

(!.!) 

l.fiO 

0.34 

INDIAN BROOK 

“b” 

(>.l 

1.00 

0.22 

i.ndia.n brook 

“c” 

G.:i 

bo 

2.70 

LITTLK RIVra 

(ko 

3.02 

1. ’) 

bk; southVVE.ST 

ii . Jf 
/V 

. S .8 

0 . 8 !) 

1.04 

BIG SOUTHWEST 

.7.(i 

r ).08 

r).2o 

CIIETKW.MP 

5.!) 

00 

4 . 0.7 


BIC. INTEKVALF. 

4.0 

3.08 

0.20 

HILLSBOROUGH 

7 .*? 

!).08 

I . a .) 


RKMARKS 

Crevice at ha.se of sheer cliff.s, 
above talus. 

Moss-,mat, slopinjr cliff, with 
S(ixipr(i(f<i (iizoov v'ar. neogaen. 

Dry cliff ledn:e — Praixt (irtihi- 

and Ar<i.his' hir.'iiifa var. 

LedK'e in djimp ji^rotto. 

Dry, grassy we.st-facin>^ ledjje 
with Citrex myilltn'is vai\ 
major. 

Wet l(!d,i;e helow main cliff, 
east-facinff, Scirpiix (•rs/)ito.'<i(.'< 
var. <lrlicafidu!^. 

Wet, north-facinyf leilf^’cs, .Acliil- 

h’ti borrni'm, Scir/ru.'i cc.s/wVo.sv/.s 
var. (leliniliilu.'i. 

Diy ledj;«‘ — .Anthis driioinioxdi, 
Wood.'tia ill 

Limestone cliff — C//.s/o/>/cm 
lyulhif era, C ry p t op r<i )v m a s t c /- 
Icri, 


Fine talus, harboring no disjuncts, covei-s the floor of the 
slanting dike that serves as the eastern delimitation of the 







Nova Scotia — Hoiinsell and Smith 


181 


main cliff. Immediately to the north of the dike the eastern 
cliff of the three-paited complex has a small face exposed 
to the northwest and a more extensive, almost vertical face 
exposed to the north. The northwest face has a slope of 
about 45 degrees. Seepage was evident on the bottom half, 
leaving the upper .section dry and practically devoid of 
plant life. Low moss mats and crustose lichens covered 
much of the moist section of the unbroken rock surface. 
Saxifrafid aizoon var. neoaaea was the only vascular plant 
present in the limited anchorage and soil available. 

A soil sample taken from the mo^s-Saxifraya mat was 
later found to have a pH of 6.1. Exchangeable calcium and 
magnesium were both low. Rock taken fi'om this cliff sec¬ 
tion was identified as syenite — an acidic rock with feldspar 
and probably mica. 



Grassy ledges of the western cliff supported, in addition 
to wide-ranging species such as Campanula 
and Hirmciiim Canada nfa> Michx., patches of disjuncts, 
including Draba arahisa^oi, A}\ah'm hirsuta var. pycno- 
carpa, Woodsia^ ilrcnsii:> (L.) R. Br., Poa ylaucantha 
Gaudin, and Achillea borealit^ Bong. These grew on 
exposed, dry ledges which received much shade from small 
trees that had, here and there, gained a foothold. Cyrtop- 


f 


equentlv 


Wood 


ilventtir which was able to thrive in the tiniest of niches. A 
soil sample taken from a nari’ow ledge that suppoi*ted Draba 
ar\abisa)is and Arabir hirsuta var. pycnocarpa was found to 
have a pH of 6.8 and correspondingly low values for ex¬ 
changeable calcium and magnesium. Both of these species 
have been described as calcicoles by Scoggan (1950) and 
others but here they are found in the soil with much less 
calcium and a lower pH than they seem to prefer in (iaspe 
and Bic. 


The lower section of the western cliff is (piite different 
from the more exposed, mainly dry upper half described 
above. It is about 80 feet high and 85 feet long, set back 
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40 feet from the summer watei* level and 15 feet above it. 
Larg'e decdduous trees gi-o\ving between it and the idver 
provide continual shade during the summer. The upi)er 20 
feet of the sheei- cliff is relatively dry, supporting but a 
few mosses and lichens but thi-oughout the lowei’ ten feet 
seepage was extensive, soaking the ci'evices and ledges and 
foi-ming small pools in the basal grottoes. 

Because of the deej) shade and the continual supj)ly oi 
watei’ this habitat was much cooler than those of the sur- 
I’ounding, more exposed and drier cliffs. Woodsta ili'cm-ti.s, 
W. (/Uflx'lhi R. Br. and A.^}}U'nium riridc Iluds. were com¬ 
mon in the very wet grottoes, while (Airrx ofr<ilitotxnis 
Britt., Arahis hirsnt<i vai*. irycnorar/xi and AchUlcx horcxlis 
were fairlv common ledge - dwellers, all being disjunct 


species. Scduin roscd. (L.) Scop., which is found well into 
the Arctic regions but is also known fi’om many stations in 
Nova Scotia, was common on the almost vei’tical walls, 
growing out of very small cracks. Another common i)lant 


was hj r 'liH'ron hi/ssopifolius, Michx 
sjiecies. 


boreal and al|)ine 


Among the i)lants which occurred at the lateral edge of 

. where stablization was well 



the lower half of the 
advanced, were several which, while not disjuncts, are still 
of interest as i)ioneers on talus slopes. Aralki rdccmosd L. 
and Ixhuf^ rddiraiis L. var. njdbci'c/ii (Small) Rehd. (two 
calciphytes) wei’e common as was Rilx’s hirfclhidi Michx., 
while Druopfcris ntdr(/i)i((li,<; (L.) (R’ay and Polip^tictuidi 
hrddiiil (Spenner) Fee var. jyiuslni Kern, were .sonu'what 
less fre(iuent. Other pioneers included IIi< rdciiini pilosclld, 
Sddihdrd.'< })d.hr>is Michx., Rpilohiddt (ilduddlosuni Lehiin. 
and DicrriUp ionict ra 

In all 15 disjunct s|)ecies have been found at the Indian 
Brook station, occui'ring in open or sheltei’ed locations. The 
little ferns, AspIcHiuni riridc and IKoodx/e (tldhcUd, were' 
restricted to wet, shaded, sheltei'ed crevices and grottoes. 
On the di-ier exi)osed ledges were di.sjuncts such as Drabd 
(o-dbisdns and Achitird IxdU'dlis togethei- with common and 
weedy si)ecies. Sd.vifrd</d dizoo)i vai*. ncofidcd pei’sistc'd on 
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an exposed, inclined face in acidic soil on acidic rock al- 
thoug'h it is known as a calciphyte. All three soil samples 
from this station were slightly acidic. 

(B) BIG SOUTHWEST BROOK, INVERNESS CO. 

Big Southwest Brook iis the main tiMhutary of the North 
Aspy River which it approaches from the south-southeast. 
The disjunct station is situated about 1/3 mile upsti’eam 
from the river, ap))roximateIy in the centre of the Cape 
Breton Highlands National Park. The elevation at this 
point is about 1,000 feet. 

To the south the station is delimited by a waterfall, 00 
feet high, which tumbles through an exti'emely narrow and 
crooked gorge (three to four feet wide in places) into a 
deep pool below. High cliffs encircle the pool but leave a 
small rocky bar on the northeast side. Upon leaving the 
pool the brook runs through a deep, rugged, boulder-stiewn 


gorge. 


M 


Arctic-alpine plants have been found along cliffs of this 
brook from the falls to a i)oint approximately ‘/i, mile down¬ 
stream. The narrowness of the deep trench through which 
the bi'ook runs, combined with the oidentation of the cliffs, 
puts the entire station in almost continual shade. 

The west wall of the waterfall’s narrow channel swings 

awav from the falls to form a huge cliff that towers above 
% 

the pool. Up to 100 feet high and 120 feet wide at the base 
this almost sheer cliff is criss-crossed by sloping ledges 
several feet in width. Wooded hillsides continue upward 
from the cliff top and also form the northern boundary of 
this section of the extensive but broken station. 

A small pile of I'ock fragments that obviously had fallen 
from above was noted in the water at the cliff base but on 
the whole this face appeared to be fairly stable. Numerous 
horizontal fractures gave the cliff a stratified appearance. 
Schist, associated with banded gneiss and white milky 
quartzite, constitutes the major part of the cliff. Schist, 
gneiss and quartzite ai’e all acidic rocks; the pH of a soil 
sample taken fi’om a ci'evice of this face was 5.(i. It should 
be i)ointed out here that this cliff pi-eviously was thought 
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to be composed of limestone (Smith and Schofield, 1952), 
an assumi)tion that seemed quite plausible in the light of 
the number of calciphytes found upon it. 

The entii'e cliff was extremely wet; water dripped every¬ 
where and in some places it fell down the face in small, 
continuous streams. Spray from the falls helped to moisten 
the rock walls but it was chiefly the abundant seepage that 
ci*eated this very wet habitat. 

At 0715 hrs. 29th July, the sun first shone on part of the 
higher I’egion of the cliff, but HO minutes later shade en- 
veloped the whole face. Other sections of the east-facing 
cliffs received only a little moi’c dii’ect sunlight. The lack 
of direct sunlight plus the copious supply of dripping water 
made these cliffs considei’ably cooler than the drier, sunlit 
ones on the east side of the bi'ook. 

The commonest species on the waterfall cliff was Scirpus 

L. vai'. dvllcdtulus Fern., a boreal disjunct, fol¬ 
lowed by S(’clu))i rosea, an Arctic-alpine plant, and Thalic- 
fraui ))oly(f((nu{ni. The first of these three was by far the 
most common, pioneering the smallest of cracks on the 
sheer facade. On the many ledges grew other disjuncts, 
including Eriyeron hyssopifolius, Cystopteris frayilis var. 
laiirenthaua and S(i.rifra(/a aizoidrs L. Also common was 
PofentUla fruticosp L., a si)ecies which ranges into the 
Ai’ctic but is wide-spread in Nova Scotia. 

Downstream from the waterfall cliff are other lesser cliffs 
and overhangs providing habitats for still more disjuncts. 


Sehizaehne narpurascens (Tori’.) Swallen, Wood 


a hi - 


W 


S. F. Oray, Solidago muLfiradiata 


Ait., Draba norrcgica Gunn, Carex 


fif 


Aniirn 


ehioiiopapjxi Fern, and Achillea boreali.s were all found in 
small numbers scattered along the cliffs of this gorge. 
PiagnicuUi vulgaris L., a species previously unknown for 
this station was discovered in a wet crevice of a ledge pro¬ 
jecting out into the river; only two plants were seen despite 
a close search. This small population and its dangerous 
position in time of floods is illustrative of the precarious 
existence of many of the disjunct cliff-dwellers. 
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More Arctic-alpine and boreal disjuncts were found at 
Big Southwest Brook than at any of the other stations 
studied. It is the onlv known Nova Scotian station for Dmha 
norrcf/ica, Saxifr(H/(t aizoides and, above the falls, OxyrUi 

(L.) Hill. 

The western half of the station generally was wet, well- 
shaded and thus cool while the opposite cliffs were exposed 
to sunlight, drier and therefore warmer. The numbei* ot 
disjuncts on the westei’ii side was gi’eater, both for total 
number of species and for total numl)er of plants. The dis- 
similaritv of the two sides is most vividlv seen at the falls 

t • 

where the falling water divides the encii’cling cliff into two 
distinct vegetational sectors; to the west it is shaded, wet 
and covered in a lush profusion of higher plants, to the 
east it is sunlit, diw and covered in lichens. Soil samples 
fi’om both sides wei’e acidic but the eastern sample was 
much more acidic than the westeim. 


(C) CHETICAMP ItlVEK, INVERNESS CO. 

One and a half miles southeast of the point where the 
Cabot Ti'ail crosses the Cheticamp River a steep mountain 
I'ises from the south side of the narrow intervale which is 
but 100 feet above sea level. The western, northern and 
eastern sides ai'e all very steep but on the south, the top 
becomes continuous with the flat i)lateau. An elevation of 
1*250 feet is i-eached at the vei*y top, but the cliffs examined 
had their bases at about the 1000 foot level. 

Cliffs encircled much of the topmost i-egion of the moun¬ 
tain with extensive sci'ee beneath them. Some areas were 
covered bv a bai'e talus, mostly of boulders up to ten feet 

A visit to the station a year after this study was 
made i-evealed that almost I d of the foj*mer suitable habitat 
had been swej)t away by a lai’ge slide. 

All of the cliff sections investigated were approximately 
north-facing, vej*y much exposi'd and usually moist. The 
fii’ist area examined was one of moist drii)ping cliffs which 
wei*e quite steej’) but interrupted by ledges. These ledges 
wei*e very mossy, supj)orting SrdKnt, rosea and Fofriifi/la 
frafirosn. A wet ci’evice near the base contained Srir))as 


across. 



186 


Rhodora 


[Vol. 70 


c(’S})if().sui^ var. (IcIicdfidKs and Lycopodium sclcufo L. Prt- 
mulu niisfusKiuica Michx., a boreal-alpine, was frequent on 
moist ledges near the base. 

The second cliff section studied was north-facing and 
very wet also. Water was continually dripping from the 
higher regions of the cliffs, splattering on ledges below and 
finally reaching the ground as a fine spray. When this 
station was visited the cliff-face habitat was considerably 


cooler than the intervale below. The slightest breeze was 
able to blow the falling spray over a wide area of the cliff. 
Shade provided by the mountain itself prevented rapid 
evaporation. 

A pH of 5.9 was found for a soil sample taken from one 
of the wet north-facing ledges which supported, among 
othei' species, Achillea borC((lis and Scirpus c(‘f;pitomis var. 
dclic<(fHlus. The majoi- rock constituent of the cliff proved 
to be gneiss (an acidic rock), containing quartz, mica and 


Of the 58 disjuncts considered in this study, eight have 
been recorded for this Cheticamp Rivei* station. Almost 
exclusively they are found on moist ledges or in damp 
crevices that abound on the shaded, exposed dripping cliffs. 


(D) BIG INTERVALE, INVERNESS CO. 

A relatively small disjunct station is located opposite the 
village of Kingross, on the west bank of the Noilheast 
Margaree River where the river valley widens to form 
what is known as the Big Intervale. The elevation at the 
base of the cliffs is approximately 500 feet. 


Facing south-east, the cliffs are generally bare and dry, 
exposed to both the sun and the elements. Sci’ee, stabilized 
by numerous mature trees, slopes down gently from the 
cliff base to the flat hav-fields about 50 feet below. The 
cliffs extend laterally for about 800 yards but are only 50 

c.- t 

feet high, at the maximum. 


Much of the rock is covered by lichens only but the many 
ledges enable a number of species to prosper. Most are 
common weedy sjiecies from the fields or fmm the sur¬ 
rounding foi'est but ten disjunct species have been recorded 
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for this small station. On the dry, mossy, exposed cliff 


Achillea borealis, Wood 


ilvetisis and Arabis drummondi 


Gray have been able to persist. A small rivulet near the 
centre of the cliff-face provided the only similarity between 
this station and the wet, cool shaded habitats of the three 
stations described previously. 

The pH of a soil sample taken from a dry cliff ledge 


Woods 


ing, was 4.6. Rock from this face was described as igneous, 
probably syenite, which has been highly faulted and frac¬ 
tured. This type of rock is acidic. 

(E) HILLSBOROUGH, INVERNESS CO. 

On the steep east bank of the Mabou River, one and a 
half miles upstream from Hillsborough, sheer outcroppings 
of limestone provide a type of habitat seldom found in Nova 
Scotia. In the limited area studied — a section of cliff about 
60 yards wide by 15 feet high — seepage and small trickles 
were common, resulting in a generally damp clifl-side. 
Desjiite the wet, cool, fairly well shaded habitat only one 
disjunct species occurs there — Crypfogranima sfidlcri 
(Gmel.) Prantl. This .species, a calciphyte, is known from 
onlv one othei’ station in Nova Scotia. Among the non-dis- 

A 

juncts seen were two other calcijihytes, Cystoplcris bulbi- 
fera (L.) Bernh. and Sphcnopholis intermedia Rydb. 


(F) LITTLE RIVER, VICTORIA CO. 

The cliffs at Little Rivei-, about two miles from the Cabot 
High way, had not been visited previous to the study. The 
site was selected at random with the hope that it would 


present an example of an expoised granitic cliff much similar 
physically to the disjunct stations. Such was the case. No 
Arctic-alpine or boreal disjuncts were anticipated on these 
high cliffs which terminate a long gradual slope from the 

Part of the lower slope was covered 


intervale far below 


by a huge slide of bouldei's which evidently had broken fi'om 
the faces above at some much earlier date since lichens and 


mosses had become well established. The cliffs were ap¬ 
proximately 500 feet above the river level which at this 
point w^as 300 feet above sea level. Those faces examined 
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were from 80 to 50 feet l)ut wei'e much more extensive 
lateral Iv. 

In g’eneral the cliffs were dry and l)are but some of the 
ledges provided anchoi’aji'e foi’ sevei’al species. Trees jri’ow- 
iny: in the stabilized talus jrave a measure of shade. 

F'our disjunct species were found at Little Iliver. 
Asplrniiini tricho)H(in<’,s L., boreal circumpolar in distribu¬ 
tion, occurred frequently on the talus slopes and on the 
boulder slide. Ptyopferis frayrdns (L.) Schott var. rcmo- 
tiuscdUi Komarov was collected from a small crevice of the 
sheer cliff. Lycopodium uclayo was fairly common in soil 
pockets of some of the ledges and Woodsiu ilccusis appeared 
to be a pioneer in bare areas. All four were found in slijjhtly 
acidic soil. None of the really rare disjunct species were 
seen at Little Kiver. 

Soil preferences of a lai'^e number of Alpine and sub- 
alpine plants were discussed by P^ernald (1907). Precipita¬ 
tion and moisture were considei’ed to be of onlv minor 
importance in deteimiininy: the local distidbution of these 
plants in areas south of the St. Lawrence River. A corre¬ 
lation was seen between the distribution of certain species 
and the presence of limestone and other calcai'eous rocks. 
The role of exchangeable calcium in the soil was examined 
by De Silva (1948) in a study of the distribution of calci- 
coles and calcifuges. He noted that species which show 
luxuriant growth on calcareous soils often gi'ow well in 
soils which appeal’ to have no calcium carbonate whatso¬ 
ever. Exchangeable calcium was postulated to act as a 
source of calcium in areas devoid of calcium carbonate. 

With the exception of the limestone cliffs at Hillsborough, 
the stations examined in this study have acidic rock, j)H’s 
varying from slightly acidic to strongly acidic and low 
amounts of exchangealile calcium and magnesium. Most 
of the species considered here have been described as calci- 
Iihytes and in the past the local occurrence of such sjiecies 
has often been explained on the basis of calcareous out- 
croppings. From the present data it would ajipear that 
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these plants can also persist where the soil is non-alkaline 
and even strongly acidic. 

Wynne-Edwards (1939) elaborated upon the significance 
of the type of habitat wherein the Ai'ctic-alpine species 
chiefly are found. Arctic plants are adapted to exposure 
and to habitats which undergo great physical change due 
to the actions of frost and thaw. To the south somewhat 
similar habitats exist on mountains, cliffs and talus slopes. 
Those cliffs composed of rocks which yield most easily to 
the process of weathering come close to resembling, jihysi- 
callv, the Arctic habitats. The normal, mesophytic species 

C' y 

find such conditions very difficult and often succumb to the 
competition of the better adapated Arctic-alpine element. 
The author pointed out that since basic rocks are more 
pervious and more soluble than acidic rocks they are more 
easilv broken down bv the weathering agents. In this way 
an ever-receding cliff-face and an unstable talus slope are 
made available to those species which are tolerant of 
changing, exposed habitats. 

Although none of the six stations other than Hillsborough 
had cliffs of basic rock there was loose rock or talus below 
all of them. The most stable was probably the main cliff at 
Big Southwest Brook but even that was much fractured. It 
seems, then, that aciflic cliffs can also pi’ovide unstable 

habitats. 


The 



has 



role of mici’oclimate in plant distribution 
discussed by Wolfe (1951). Within the macro¬ 
climate of a region there is a complex pattern of micio- 
climates operating just above the substrate and, in some 
cases, varying considerably from the norm of the region. 
Wblfe presented cdimatic data which showed that the maxi¬ 
mum temperature for a certain grotto was IS F. degrees 
below that of the sin-rounding countryside. It seems pi'ob- 
able that the coolei- tenijiei’atures of such a shaded habitat 
could promote the growth of Ai'ctic sjiecies which might 
otherwise fail to sinwive. Although no temperatures were 
taken during this study the effect of shade and moisture 



190 


Rhodora 


[Vol. 70 


W' 



was sufficiently i^i-onounced that valid comparisons could 

1)0 made. 

The most productive stations of the six visited in the 
present project were those which enjoyefl the greatest 
amount of shade and shelter, Indian Bi'ook and Big South- 

Brook. Of the 58 disjunct species 27 were recorded 
for Big Southwest Bi*ook and 15 foi* Indian Bi'ook. The 
cliffs at Cheticanij) were moist and cool but wei-e not as 
sheltered and did not I’eceive as much shade. It is also pos¬ 
sible that the almost constant winds at this higher, more 
exj)osed site led to faster ev'aporation. These factoi's may 

well in paid account for the fact that only 8 species were 
found on the Cheticamp cliffs. 

The Big Intervale station was exj)osed, very dry and 
faced southwest. Hei’e only thi'ee disjunct species were 
seen, although in its one hundi’ed years as a known istation 
a total of ten have been repoided; perhaps some have failed 
to survive due to the dry, unshaded environment. The cliffs 
at Little Riv'er were high, exjiosed, east-facing but Quite 
dry. Only four disjuncts were found thei-e. Although the 
limestone cliffs at Hillsborough wei*e very moist and fairly 
well shaded they harbored but one of the disjuncts. 

A common denominator lor the thi'ee most pi'oductive 
stations of this study is a cool habitat. In each case ti'ickling 
and seeping watei* was |)i’esent in varying amounts, 
moistening the shaded cliffs. The watei* and the shade are 
probably not ends in themselves, important though they 
may be; it is likely that their most important function is in 
conti-ibuting to the coolness of the habitat. The tempera¬ 
ture-moderating effect of a river running by a cliff, in 
combination with shade and seepage, could well be a telling 

factor in determining the suitability of the habitat for 
Ai'ctic-alpine species. 

While the cool, moist habitat is of great importance it 
cannot guarantee the presence of disjuncts. If such were 
the case many of the river valleys and goi*ges would con¬ 
stitute continuous stations for the Arctic-alpine element. 
The edaphic and physiogi*a|)hic nature of the habitat also 
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help to determine which plants will grow there. Exposed, 
unstable habitats of cliff-faces and talus slopes make the 


establishment of an individual and the persistence of its 
progeny very hazardous. But it is on these moist, cool, 
relatively unstable habitats that the Arctic-alpine element 
can best compete with the floi'a of the surrounding areas. 

Such habitats are fairly common in northern Cape 
Breton, present to a lesser extent in the Minas Basin- 
Bay of Fundy region but only rarely found in other regions 
of the pi’ovince; hence, the bicentric pattern of distribution. 

Immediately following the retreat of the Wisconsin 


glaciers the whole of Nova Scotia probably offered habitats 
suitable for the northern species which, previously, had 
been pushed south. In the warm period that ensued meso- 
phytic flora took over most of the lowland sites, restricting 
what are now disjuncts to the cooler localities which were 
physiographically still pioneer habitats. There the meso- 
phytic flora was at a competitional disadvantage such that 
the noi'thern species were able to i')ersist although much 
reduced biotypically due to the idgours of forced migi'ation. 


SUMMARY 


The peculiai- combinations of shade, moisture, temper¬ 
ature, expoisui’e and instability of habitat allow isolated 
colonies of Arctic-alpine and boi-eal disjuncts, each tyi)ically 
consisting of a number of species, to exist as biotypically 


om 


These same factors militate against most of the species ot 
the isuiTounding forest so that the isolated pojmlations can 
compete on at least an equal basis, thereby maintaining 
their precarious hold. A minor change in the habitat could 
swing the competitional balance in the direction of the 
common species with the almost inevitable elimination of 

these outliers. 
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